Abstract. This study investigates whether the generation of exploratory talk in grade seven, second-language science classrooms in the Eastern Cape Province, South Africa, has a positive effect on learners in terms of their problem-solving and reasoning skills and whether socio-cultural milieus (urban, peri-urban and rural settings of schools) have an effect on any cognitive gains that may be made by learners. The findings were that there is a clear and statistically significant improvement in the mean test scores on problem-solving and reasoning of pupils who participated in the classroom discussion initiative (exploratory talk) over those of the comparison groups. This result was consistent in both the first-and second-studies that were undertaken. There was also a significant difference between the gains in problem-solving and reasoning test scores of the three socio-geographical settings in which the participating schools are found.
Introduction
In recent years, psychological researchers such as Bruner (1990) , Rogoff (1990) , Rogoff, Gauvain and Ellis (1991) and Wertsch (1991) have become increasingly concerned with understanding how children's thinking is shaped by social experience amongst peers and by adult guidance. Building on the work of Vygotsky (1962) the researchers have elaborated a socio-cultural theory of intellectual development in which the social experience of language use is seen as a major shaper of cognition (Mercer, Wegerif & Dawes, 1999) . Similarly, constructivist research (particularly notions of social constructivism) has sensitised science educators to the importance of classroom discussion (Sprod, 1995) , and Solomon (1994) has gone as far as to champion a change in metaphor in science education to that of a child on the edge of a circle of initiates trying both to make sense of the conversation and be accepted into it.
However, observational studies of classroom life rarely reveal any evidence of systematic induction of children into ways of using language for seeking, sharing and constructing knowledge (Mercer et al., 1999) . In fact, researchers have found that children commonly lack any clear, shared understandings of the purposes of many of the activities in which they are engaged and so are often confused, unfocused and unproductive in their use of language (Edwards & Mercer, 1987; Sheeran & Barnes, 1991; Barnes & Todd, 1995) . Some researchers have therefore concluded that the educational and developmental potential of classroom conversation (particularly amongst pupils) is being squandered (Galton & Williamson, 1992; Christie & Martin, 1997 ). This appears to be particularly true in South Africa as there is little evidence of meaningful discussion in the classrooms of schools which were previously disadvantaged under the system of Apartheid, and where both teachers and learners officially operate in their second language (Taylor & Vinjevold, 1999) . However, children are no longer segregated in terms of race and the Revised National Curriculum Statement, which is underpinned by notions of constructivism, requires that teachers promote environments where both learners and teachers can interact, discuss and exchange ideas (Department of Education, 2002) .
Wegerif, Mercer and Dawes (1999) have shown that children's test scores on the Raven's Standard Progressive Matrices test (a standardised psychological test of non-verbal reasoning) improved significantly after they had been taught to use Fexploratory talk_ (after Barnes & Todd, 1978) during group activities aimed at solving the reasoning problems posed in the Raven's test. These data have led them to argue that as individual reasoning has part of its origin in dialogue with others, the experience of social reasoning played a significant role in the improved scores on measures of individual reasoning that were recorded (Wegerif et al., 1999) . They note, however, that although they have some qualitative evidence that children are able to apply the communicative reasoning skills that they develop to the study of the science curriculum, this remains a crucial area for attention in future research (Mercer et al., 1999) . This study was guided by two research questions: 1. Can teachers can be taught to generate curriculum based exploratory talk in their classrooms such that the ensuing discussion has an effect on learner's cognitive development in terms of their problemsolving and reasoning skills?, and 2. Are the different socio-cultural milieus in which previously disadvantaged South African schools are set reflected in the type of discussion that is generated and in the degree of cognitive development that takes place?
Background

Discussion and Reasoning
Whereas traditional psychology has described reasoning in terms of logical rules, a number of arguments in contemporary cognitive psychology point to the need to
